Flight to safety (FTS) affects the markets for risky assets such as stocks, corporate bonds, and commodities. Yet, little is known about the effects on commercial real estate. We show that REITs offer a partial hedge against FTS, with daily total returns being less sensitive to FTS than many other industries and measures of REIT liquidity actually improving on FTS days. However, a cluster of FTS days signals a decline in economic fundamentals in the long run. We find that the odds of a drop in REIT quarterly revenue increase by 15% after an FTS cluster, ceteris paribus. This effect persists for up to four quarters. We also find that commercial real estate price appreciation is all but wiped out over up to four quarters following an FTS cluster. Our findings benefit investors by providing estimates of the short-term return and liquidity response of REITs to FTS episodes, and by documenting long-term effects on REIT revenues and real asset values.
Introduction
Flight to Safety (FTS) is a typically short period of substantial multi-market distress, defined by significant equity market volatility and the joint occurrence of large negative equity returns and large positive government bond returns. Beber, Brandt, and Kavajecz (2009) show that FTS has two components, flight to quality and flight to liquidity. Treasury securities for instance attract a liquidity premium during FTS periods (Longstaff, 2004) . Adrian, Crump, and Vogt (2016) show non-linear relationships between volatility and asset prices as predicted in theoretical models of FTS. More generally, empirical evidence of FTS has been documented in international stock, bond, currency, commodity, and credit markets. 1 By contrast, there is virtually no evidence on the effects of FTS in real estate. We aim to close this gap in the existing literature.
To date, research on FTS appears in two separate parts of the literature. The empirical capital markets literature focuses on FTS-related variation in returns, liquidity, and volatility (Acharya, Amihud, and Bharath, 2013; Baele, Bekaert, Inghelbrecht, and Wei, 2015; Baur and Lucey, 2009) . This literature largely studies FTS as a high frequency event, emphasizing short-run responses and market microstructure effects. On the other hand, the asset pricing theory literature describes FTS as a product of investors adjusting to changes in economic conditions, where an increase in precautionary savings leads to lower bond yields and lower equity prices (Bekaert and Engstrom, 2017; Bekaert, Engstrom, and Xing, 2009 ). In the underlying macro-finance theoretical models, which operate on a low frequency, FTS is an indicator of fundamental changes in the economy that affects asset valuation in the long run.
Focusing on real estate allows us to combine both perspectives and shed light on what really happens to this industry during FTS in the short run and in the long run.
1 See Baele, Bekaert, Inghelbrecht, and Wei (2015) ; Bernanke, Gertler, and Gilchrist (1996) ; Lang and Nakamura (1995) .
The literature has also explored different explanations for FTS. When equity market volatility is high, investment managers fear redemptions and become increasingly risk-averse, leading to a preference for safe, high-quality assets (Vayanos, 2004) . When aggregate liquidity is low, Knightian uncertainty leads investors to favor assets with those characteristics (Caballero and Krishnamurthy, 2008) . When volatility is high, speculators may stop providing liquidity for high-risk assets, reducing aggregate liquidity (Brunnermeier and Pedersen, 2009) . Aggregate liquidity may also decline when asset price shocks reduce the net worth of intermediaries (Adrian and Shin, 2010) , or regulation restricts growth in intermediary balance sheets (Adrian, Boyarchenko, and Shachar, 2017; Adrian, Fleming, Shachar, and Vogt, 2017) . Caballero and Simsek (2016) show how global capital flows regulate liquidity. FTS may also occur as a result of dynamic adverse selection (Guerrieri and Shimer, 2014) .
The real estate industry is well suited to a combined high-and low-frequency analysis of FTS. Real Estate Investment Trusts (REITs) are typically listed companies, enabling a short-run analysis of high-frequency return and market microstructure effects in line with the existing empirical capital markets literature. Fundamentally, REITs generate the vast majority of corporate revenue from operating real properties. Thus, we are able to observe REIT revenues to assess the long-term effects of FTS on future real estate-related cash flows. Further, there is an active secondary market for the underlying real assets owned and operated by firms such as REITs. This allows us to observe commercial real estate prices and cap rates to analyze the impact of FTS on real asset values and risk premia.
The joint documentation of high-frequency (return and microstructure) and low-frequency (macro-financial) effects of FTS in a single industry is novel to the literature and constitutes the unique dimension of our study.
There are two channels through which FTS might affect the real estate industry. In the short term, listed real estate equities may be swept up in a general flight from risky equity. In the long run, the long-dated lease contracts that commonly govern cash flows in commercial real estate might imply that a short-term market disturbance such as FTS has little impact on the sector. However, we will show that the effects of some FTS episodes go far beyond the immediate duration of the FTS event itself. As we will describe, FTS can signal an impending decline in macro-economic fundamentals that adversely affects the demand for space and thus reduces future rental income from real properties, depressing asset values.
We begin our empirical analysis by defining FTS days using conventions described, amongst others, in Baele, Bekaert, Inghelbrecht, and Wei (2015) . On this basis, we document 93 individual FTS days in the 6,042 trading days during our study period from 1993 to 2016.
Thus, FTS appears to be a relatively rare event, with an unconditional daily likelihood of about 1.5%. However, FTS sometimes occur in clusters of two or more days in close succession. In our sample, about 25% of year-quarters experience such a cluster of FTS days. During FTS episodes, a portfolio that is long in Treasury securities and short in equities returns on average 3.6% per day. This result is by construction unique to FTS days, and does not occur outside of FTS episodes.
We then show that REIT industry returns fall 2.49% on average from non-FTS days to FTS days. This represents a significantly smaller drop than in many other industries. Conditioning on common asset pricing factors, we find that the marginal effect of FTS on REIT returns is economically small but actually positive (between 0.25 and 0.28%, depending on model specification). Bansal, Connolly, and Stivers (2014) find that large-cap equities bear the brunt of FTS-related trading. Large-cap firms now dominate the REIT industry, suggesting that REITs might be disproportionately affected by FTS. However, our result might reflect that REITs invest in and derive income from 'hard' real assets.
The empirical capital markets literature suggests that negative return effects of FTS are a product of deteriorating market quality during such episodes. We find evidence of a sell order imbalance and wider realized spreads for REITs, mostly during individual FTS days.
However, especially during FTS clusters, REIT price impact of trade and trading volume improve significantly. Our finding suggests that the return effects of FTS on REITs cannot be fully explained by a decline in market quality, especially during clusters of FTS.
As microstructure effects seem unable to fully explain REIT repricing during FTS, we turn to the asset pricing literature that describes the long-run, real-side causes and consequences of FTS. We show that FTS clusters appear to signal a significant deterioration in economic fundamentals, similar to Baele, Bekaert, Inghelbrecht, and Wei (2015) . We find that forecasters expect lower real GDP growth in the aftermath of an FTS cluster, suggesting that FTS signals the nature of future economic prospects. We also find that realized GDP growth is 1% to 2.4% lower in quarters following an FTS cluster. Our results thus confirm the basic characteristics of the macro-finance theory models that generate FTS-like behavior.
To the extent that FTS clusters forecast poor economic conditions, there may be an ensuing decline in the demand for space, which reduces the cash flows generated from real estate properties and thus rental revenue for real estate firms. We estimate that the occurrence of an FTS cluster (not an individual FTS day) increases the odds of lower revenue for REITs in the following quarter by 15%, all else equal. To our knowledge, the connection between FTS clusters, real economic activity and corporate cash flows is novel to the literature.
Evidence of long-run effects of FTS on real corporate outcomes raises the question of continued or renewed repricing after the FTS event, when the decline in economic fundamentals actually sets in. We find that REIT industry total return premiums are largely unaffected up to four quarters forward. Consistent with efficient market pricing in REITs, our finding suggests that information signaled by FTS about declining fundamentals is priced quickly and fully, with no further implications for REIT stock returns.
Lower rental revenues suggest a decline in the underlying real estate market fundamentals following FTS clusters. Our estimates show that this decline is economically substantial:
we find that the occurrence of an FTS cluster in a quarter almost completely wipes out any appreciation in property prices that would otherwise have followed up to four quarters forward. We estimate that, absent an FTS cluster, commercial property values would increase by 6.28% over four quarters. Following a quarter with an FTS cluster, however, price appreciation over the subsequent four quarters is 6.08% lower, leading to net appreciation of close to zero over that period. Our finding represents novel evidence on the long-term value effects of FTS episodes in the market for real property.
The effect on real asset values may be due to the rental revenue effects we document here but it may also be driven by an adjustment in the risk premium investors require for holding real estate assets. In order to test this conjecture, we examined the relationship between FTS events and future changes in the spread between transaction capitalization rates and the risk-free rate. We find that FTS events are unrelated to future changes in the cap rate spread. We conclude from this analysis that the real asset valuation effects documented here are primarily driven by a downward revision of expected future cash flows, not an adjustment of the risk premium.
Finally, to confirm that we appropriately identify the effects of FTS episodes, we use a set of counter-factual tests around the main individual conditions that indicate an FTS episode, i.e. strongly negative equity returns and strongly positive bond returns. We find that neither an isolated bear market in equities, nor a bond market rally alone, produce any of our main results, suggesting our results are indeed uniquely related to FTS episodes.
Our contributions are as follows. Baele, Bekaert, Inghelbrecht, and Wei (2015) analyze total returns responses to FTS for stocks from a broad cross-section of industries but they exclude real estate. Others focus on the response in stock volatility or liquidity but again exclude the real estate industry (Anand, Irvine, Puckett, and Venkataraman, 2013; Greenwood and Thesmar, 2011; Hameed, Kang, and Viswanathan, 2010) . In 2016, real estate has been classified as its own GICS sector and REITs represent the vast majority of firms in the GICS Real Estate sector. We provide a comprehensive analysis of the short-term effects of FTS on total returns and a broad set of microstructure measures in the REIT industry. We believe this to be the first evidence on how real estate markets are affected by FTS episodes. Some asset pricing models view FTS as an indicator of a decline in economic activity (Bekaert and Engstrom, 2017; Bekaert, Engstrom, and Xing, 2009 ). Empirically, Baele, Bekaert, Inghelbrecht, and Wei (2015) and Allen, Bali, and Tang (2012) provide some evidence on the relationships between FTS and real economic activity. We expand on the existing evidence by distinguishing between individual FTS events and FTS clusters and by documenting the differences in their impact on expectations and realizations of real economic activity after accounting for the dynamics in those time series. The relationships we document between clusters of FTS and macro-economic fundamentals are, to the best of our knowledge, novel.
As noted, there is some evidence that FTS may signal a decline in future economic activity but the implications for firms and their assets are, to date, unexplored. We demonstrate that FTS clusters adversely affect future cash flows for real estate firms and that these effects are priced into stock returns fully during the actual FTS event. We also show that real asset values decline in the aftermath of FTS clusters. We are, to our knowledge, the first to document long-run implications of FTS for economic fundamentals, corporate cash flows, future stock returns, and asset values in private markets. Our results on the long-term real effects of FTS go beyond the short-term microstructure channel documented to date.
We proceed as follows. Section 2 presents the data. Section 3 outlines our empirical method for identifying FTS episodes. Sections 4 and 5 discuss the short-run and long-run effects of FTS, respectively. Section 6 presents counter-factual tests. Section 7 concludes.
Data
We study the period from 1993, the inception of the modern REIT era, through the end of 2016. In order to identify FTS days, we obtain daily stock returns on the S&P500 index and bond returns on the benchmark 10-year Treasury from DataStream.
We then compile the data for the short-run analysis, which focuses on responses to FTS in total returns and market microstucture. For the return analysis, we construct valueweighted industry portfolios from CRSP daily return data using firms with share code 10 or 11 (common stock). We classify firms according to the SIC code-based industry classification scheme of Fama and French. 2 We construct the REIT portfolio from the firms in the FTSE NAREIT universe. The market portfolio is the universe of firms in the industry portfolios.
For the microstructure analysis, we obtain firm-level microstructure measures for U.S. REITs from the WRDS Intraday Indicators database. This data covers the period 1993 to 2014.
Next, we compile the data set for the long-run analysis, which emphasizes the relationships between FTS and macro-economic fundamentals, corporate REIT cash flows and real asset values in the commercial property market. For the macro-economic analysis of FTS, we obtain quarterly data on real GDP growth from the Philadelphia Federal Reserve Bank's Real-Time Macroeconomic Database. 3 We obtain estimates of expected future economic activity from the Survey of Professional Forecasters (SPF) at the Federal Reserve Bank of Philadelphia. Specifically, we collect the survey mean expectation of future GDP growth and the survey mean probability of a real GDP decline in the next quarter. For the analysis of firm-level cash flows, we obtain quarterly data on firm characteristics and accounting measures from S&P Global (formerly SNL Financial), with the exception of institutional ownership data. For ownership data, we rely on institutional filings of security holdings (SEC Form 13f). For the analysis of price effects of FTS in the direct U.S. commercial real estate assets, we use the Real Capital Analytics (RCA) Commercial Property Price Index (CPPI). The index is available on a quarterly basis from 2001 to 2017.
Identifying FTS Episodes
We identify FTS episodes broadly following the approach in Baele, Bekaert, Inghelbrecht, and Wei (2015) . We thus define FTS as the simultaneous occurrence of unusually high bond and low equity returns. We calculate the indicator for high bond and low equity returns as
where I is the indicator function, r b t and r s t are bond and stock market returns on day t, and z i are threshold values defined as
where σ b,t and σ s,t are time-varying volatilities for bond and stock returns at time t and z i is the threshold parameter. This requires equity (bond) returns to be κ standard deviations below (above) zero to identify an FTS day. To avoid look-ahead bias, we use a one-sided kernel to measure return volatility over the past 22 trading days and set κ = 1.5. 4 We then construct an indicator that takes the value of 1 during FTS days and 0 otherwise. Wei (2015) note that FTS days sometimes occur in clusters, which we define as more than one FTS day in a given quarter. We count 23 quarters with an FTS cluster in 96 quarters in our study period. Thus, the quarterly likelihood of a cluster of FTS days is 24%. Bekaert, Inghelbrecht, and Wei (2015) define an FTS episode as a day with unusually high (low) bond (equity) returns, with high equity volatility and strong negative high-frequency correlations between bond and equity prices. They also use a two-sided kernel to measure return volatility. We explored different approaches and found that our method of relying on strongly negative (positive) equity (bond) returns generates a distribution of FTS days that is very similar to the one described in Baele, Bekaert, Inghelbrecht, and Wei (2015) . We also explored another method where we generate a return volatility using the average of backward-looking volatility and forward-looking VIX volatility. This avoids look-ahead bias, since the VIX value that pertains to the next 22 trading days is observable today. We found little difference using this alternative method.
The occurrence of FTS generally coincides with events that produce uncertainty in equity markets. For instance, 1998, the year of the Russia crisis, saw 4 FTS days. The years 2000 and 2001, marked by the burst of the dot-com bubble, saw 5 and 7 FTS days, respectively.
There is also a cluster of large numbers of FTS days that spans the period of the Global Financial Crisis 2007 and the subsequent recovery from the Great Recession.
To illustrate the consequences of FTS for the returns on stocks and bonds, Figure 1 compares the densities of returns on equity, government bonds, and a long-short portfolio (long in bonds and short in equity) during FTS events, as defined by Equations (1) and (2). We find that equity loses substantial value on our FTS days, while the bond index generates a profit. The long-short portfolio returns on average 3.6% on FTS days. These results are not generally repeated for any other days before or after FTS events.
4 Short-Run Effects of FTS
Daily Total Return Analysis
We begin by describing the aggregate response of REIT returns to FTS and compare it to other industries. We measure the industry-level return response by comparing daily portfolio returns on FTS days with those on non-FTS days. For REITs and other industries, we then test the hypothesis that the mean return on FTS days is equal to that on non-FTS days.
Alternatively, we measure the industry-level return response by regressing daily portfolio returns on the FTS indicator and a set of pricing factors as follows
where R i,t is the value-weighted return on industry portfolio i on day t, γ 0 is a constant, F T S t is our FTS indicator, and X contains other daily pricing factors. We are interested in the value of the estimated coefficient on the FTS indicator, γ 1 , for each industry. We estimate γ 1 when controlling for the return on the market portfolio, the Fama and French value and size factors (Fama and French, 1993) , the momentum factor (Carhart, 1997) , and a liquidity pricing factor constructed from the Amihud (2002) measure.
To test whether the FTS sensitivity of REITs differs from that of other industries, we estimate Equation (3) in a system of regressions for all industry portfolios using SUR (Zellner, 1962) .
On that basis, we compute the χ 2 statistic and the associated probability that a given industry coefficient, γ 1,i , is equal to the beta coefficient for REITs, γ 1,REIT s . Table 2 presents the return response to FTS days. Panel A shows that raw portfolio total returns on FTS days are significantly negative for all industries. We find that returns on the overall market portfolio are on average 2.69% lower on FTS days than on non-FTS days. We find that REIT returns are also negative on FTS days. However, the difference to non-FTS days at 2.49% is statistically smaller for REITs than for many other industries.
We find significant variation in the estimated FTS response across industries when adding other pricing factors. When controlling for the return on the market, we find that the FTS response of REIT returns is close to zero (Panel B). When controlling for the size and value factors, momentum and liquidity, we find small but significantly positive return responses between 0.25 and 0.28% on FTS days (Panels C through E).
Our analysis suggests two conclusions. First, REIT returns are negatively affected during FTS days but the response to FTS in the REIT industry is statistically smaller than in the majority of other industry portfolios at the 5% level. Second, the FTS effect on total returns is related to firm characteristic-based pricing factors. After adding these pricing factors, we find that REITs have smaller FTS betas than many other industry portfolios. In fact, our results suggest that REITs respond positively to FTS episodes, all else equal. Bansal, Connolly, and Stivers (2014) find that large-cap stocks are most affected by FTS.
Savvy traders might be expected to target large caps with deep, liquid markets and small spreads for the bulk of the de-risking trades. The 32 REITs currently in the S&P 500 Large Cap Index account for 58.7% of the total equity market capitalization of the FTSE Nareit All REITs Index. So, despite the fact that on a value-weighted basis, REITs mimic the large cap index, REITs outperform many other sectors on FTS days. We conjecture that this may reflect the fact that REIT cash flows are derived primarily from longer-term leases on 'hard' assets, but this remains a question for future research.
Daily Market Microstructure Analysis
FTS-related return dynamics may reflect changes in market quality. The higher equity volatility during FTS episodes may lead market makers to widen spreads (as predicted by standard market-making models) or it may generate reduced market depth as a surge of sell orders is absorbed by the market maker. These issues might be particularly important in the REIT market, since the universe of REITs includes a number of small-cap firms that could be disproportionately affected by a decline in market quality. Our aim in this section is to establish empirically how REIT market quality varies before, during, and after FTS event, and thereby establish whether the REIT return effects just discussed are largely reflecting market microstructure characteristics or are due to other factors.
First, we assess the aggregate response in liquidity to FTS days in REITs versus other industries. We compute an industry portfolio-level version of Amihud's (2002) illiquidity measure as the ratio of the daily absolute industry return to the industry-level (dollar) trading volume on that day as follows
where |R i,t | is the absolute return of industry portfolio i on day t and V OL i,t is the respective daily trading volume in dollars. This ratio gives the percentage price change per dollar of daily trading volume, or the daily price impact of order flow. Given that the pricing of Amihud's (2002) illiquidity measure is largely driven by the trading volume component (Lou and Shu, 2017), we also compute the inverse of daily dollar trading volume alone. We then employ these liquidity measures to assess differences in the liquidity response to FTS in REITs versus other industries using the same basic method as for the total return analysis. Table 3 shows the response to FTS days in the inverse of dollar trading volume. We consider this measure as Lou and Shu (2017) suggest that the Amihud illiquidity measure is priced largely due to the effect of trading volume. We find that the inverse of trading volume in REITs declines during FTS days, suggesting that trading volume itself increases substantially at those times as compared to non-FTS days. According to our estimates, REITs experience the largest increase in trading volume of all industries.
We also analyze FTS-based variations in REIT market quality measures, distinguishing between the effects of individual FTS days and FTS clusters. We focus on order imbalance, price impact of trades (using an alternative to the Amihud measure), depth, and spreads.
We further examine daily price efficiency, the volume of quotes in the market, and intraday volatility related to FTS events. Tables 4 and 5 present the results.
We find evidence of a sell order imbalance for individual FTS days and during FTS clusters.
However, depth in the market does not appear to be asymmetrically affected: the ratio of bid to offer shares does not appear to deteriorate during FTS. For individual FTS days, the price impact of trades is higher, and this finding holds both for the value-weighted and the share-weighted data. During FTS clusters, the price impact of trades is actually lower. Our data also indicates that the cost of trades rises during FTS but the increase in spreads is nearly four times as large for individual FTS days versus FTS clusters.
In summary, our findings suggest that REIT market quality is affected by FTS but adverse effects seem to be concentrated in individual FTS days. Our results suggest that REIT liquidity (price impact of trades) actually improves during FTS, especially FTS clusters. We conclude from this analysis that adverse return effects of FTS on REITs during individual FTS days may be connected to market microstructure effects. However, these short-run microstructure effects seem unlikely to fully explain REIT repricing during FTS clusters.
5 Long-Run Effects of FTS
FTS and Macro-Economic Fundamentals
Some asset pricing models describe FTS as a result of investors adjusting to changes in economic conditions: an increase in precautionary savings in bad times leads to lower bond yields and lower equity prices (Bekaert and Engstrom, 2017; Bekaert, Engstrom, and Xing, 2009 ). In these models, FTS is viewed as an indicator of fundamental changes in the economy that affect asset valuation in general equilibrium. Yet, the empirical evidence on connections between FTS and the macro-economy is less well developed. Baele, Bekaert, Inghelbrecht, and Wei (2015) briefly discuss that a larger concentration of FTS days in a quarter predicts declines in economic fundamentals. Our analysis builds on theirs in several ways.
First, Baele, Bekaert, Inghelbrecht, and Wei (2015) take no specific account of the time series dynamics of the macro variables they study. Instead, their model regresses each macro series on the FTS proportion variable as follows
where ∆GDP t is the growth rate of GDP at time t, F T S t−j is the FTS measure lagged j periods, and ε captures shocks at time t. In our sample, the GDP growth rate has substantial autocorrelation that their model does not capture. We augment their model to account for those dynamics as follows
Second, we modify our model to account for potential differences in single vs. multiple FTS quarters on subsequent GDP growth and on expectations of that growth as follows
where F T S1 t−j denotes a quarter with a single FTS event and F T S2 t−j counts the number of FTS events in a quarter with two or more FTS events.
We employ three different measures of FTS intensity. We use a simple dummy variable to indicate whether there was an FTS day during the quarter. We also use two count variables:
one which represents a single FTS event during a quarter and another which gives the count (e.g., 2, 3, etc.) of FTS days in a quarter where there are more than one. Finally, we use the the fraction of FTS days in a quarter as in Baele, Bekaert, Inghelbrecht, and Wei (2015) .
We report estimates of FTS effects on actual GDP growth in Table 6 and on expectations of GDP growth in Table 7 . Column (1) shows the underlying persistence of GDP growth and thus the importance of accounting for lags. 5 The estimates in Columns (2) to (4) show the effect of our three different FTS measures on future GDP growth, which is negative and statistically significant in each case. From Column (2), future GDP growth falls about 1% when there are three FTS events in a quarter. From Column (3), the estimate indicates that as FTS days in a quarter rise from zero to 10%, future GDP growth declines 2.4%.
Finally, the specification in Column (4) shows that the negative impact of FTS on future GDP growth is primarily associated with FTS clusters, not individual FTS days. 6
Next, we replace the dependent variables in Equations (6) and (7) with different measures of expected future economic activity. Table 7 reports the results. From the estimates in Panel A, Columns (2) to (4), forecasters expect lower future GDP in the aftermath of FTS clusters.
The estimates in Panel B indicate that FTS clusters also lead to an elevated estimate of the probability of a GDP decline next quarter. The marginal effects on the chance of a GDP decline range from 17% to 28% for four FTS days in a quarter, or 10% FTS days, respectively.
We conclude from this analysis that FTS events affect the evolution of GDP growth, and also expectations of GDP growth. The bulk of this impact is associated with quarters in which there are two or more FTS events, which is about 25% of the sample. Quarters with individual FTS days appear to have only a very weak, unreliable GDP growth connection.
These results constitute some evidence that clusters of FTS have effects beyond the actual event days and that they signal an impending decline in real economic activity.
FTS and Future Real Estate Cash Flows
To the extent that FTS clusters forecast poor economic conditions that adversely affect the demand for space, there may be long run changes in future cash flows for real estate companies as rental revenue declines. We now turn to whether FTS has measurable effects on future cash flows at the firm level.
The dependent variable in this analysis is an indicator measuring whether a given REIT experiences a decline in revenue in quarter t, RevDrop i,t . The main predictor of interest is the FTS indicator at the end of quarter t − 1. We estimate the following logistic regression in an unbalanced panel of firm-quarter observations and using maximum likelihood
where γ 0 is a constant, F T S t is the FTS indicator, γ 1 is the impact of FTS on the probability of a REIT-level revenue decline, X contains other observable firm characteristics at time t−1, and u is the residual. We include the following set of control variables. Table   A1 shows descriptive statistics for the variables used in these regressions. Standard errors are clustered by firm. 7 Cella, Ellul, and Giannetti (2013) document that stocks with a larger share of short-horizon institutional owners experience a stronger return response to volatility shocks. Greenwood and Thesmar (2011) show that stocks with more concentrated or homogeneous ownership experience larger price drops after a liquidity shock. after a quarter that experienced a cluster of FTS days. The economic magnitude of the effect is significant. Our estimates suggest that the odds of lower revenues increase by over 15% after a quarter with a cluster of FTS days. We find similar results for two, three, and four quarters into the future. Those results are shown in Appendix Table A2 .
The empirical capital markets literature to date largely focuses on short-term impacts surrounding FTS events, ignoring potential long-run effects of FTS. Our results expand on the existing evidence on short-term effects of FTS by documenting the long-run real impact on economic activity and corporate cash flows up to four quarters following an FTS cluster.
FTS and Future REIT Stock Returns
To the extent that clusters of FTS days signal a decline in future economic fundamentals with ensuing REIT revenue declines, this raises the question, do REIT investors fully price future cash flow changes during the actual FTS event, or is there further repricing that occurs later? If REIT investors price the revenue decline into share prices correctly, we expect that there should be no further repricing related to the preceding FTS event. To find otherwise would suggest a departure from efficient market pricing of REITs.
To address this question, we estimate cumulative total return premiums for the REIT industry over the risk-free rate (proxied by the one-month Treasury Bill) one, two, three, and four quarters into the future following FTS, where FTS is measured as an indicator for the presence of an individual FTS day and, alternatively, as an indicator for an FTS cluster. We estimate the following time series regressions
where Ret t+j is the cumulative return premium t + j quarters into the future with j = 1, 2, 3, or 4 quarters after an individual FTS day or FTS cluster. If the information about declining fundamentals signaled by a cluster of FTS days is efficiently priced into the stock market as it becomes available during the FTS episode, then we expect the coefficient γ 1 to be zero. Table 9 presents the results. We find little evidence that individual FTS days (Panel A) or a clusters of FTS days in a quarter (Panel B) have any predictive power for future REIT industry returns one, two, three or four quarters beyond the actual FTS event. Our finding suggests that any information signaled by FTS clusters relating to an impending economic downturn is priced fully into the stock market during the FTS episode. We find no evidence for a lasting impact or renewed correction in stock returns following FTS.
FTS and Future Direct Property Prices
The potential for lower REIT revenues also implies there may be an FTS-based deterioration in underlying property prices. That is, FTS episodes may lead to a decline in the underlying real asset market. To assess this potential FTS-related impact, we estimate the effect of FTS clusters on an index of U.S. commercial property prices as
where CP P I measures the cumulative appreciation in U.S. commercial real estate prices t+j quarters into the future where j = 1, 2, 3, or 4 quarters after a quarter with an FTS cluster or individual FTS day. If a cluster of FTS days signals an economic downturn and is followed by declining real estate market fundamentals, then we expect lower price appreciation in the quarters to come, so γ 1 will be significantly negative. Table 10 shows that commercial property price appreciation in the U.S. is unchanged after the occurrence of an individual FTS day in a quarter (Panel A). However, we find a significantly negative effect on property price appreciation after the occurrence of an FTS cluster in a quarter (Panel B). Our finding is consistent with the evidence on a higher likelihood of revenue reductions for REITs.
REIT revenues are largely comprised of rental revenues from the properties the firms own and operate. If these cash flows decline, then the underlying property assets are less productive,
and property values should, as a result, decline. Our finding supports this rationale.
In economic terms, this effect is significant. We find that, absent any FTS-related effects, property price appreciation over four quarters is 6.28% on average. The marginal effect of an FTS cluster occurring prior to the four quarters over which price appreciation is measured is -6.08%. As a result, net price appreciation over the year following a quarter with an FTS cluster is approximately zero. These results represent novel evidence on the long-term effects of FTS outside of trades that occur on the days of an FTS episode.
Property values may change as a result of changes in expected future cash flows or as a result of changes in the risk premium used to discount those future cash flows. We also examined the relationship between FTS events and future changes in the cap rate spread as a proxy for the risk premium. The cap rate spread is measured as the difference between transaction cap rates reported by Real Capital Analytics and the 10-year treasury yield. We examined changes one, two, three, and four quarters ahead. In unreported results, we find that both FTS and FTS bunch events are unrelated to future changes in the cap rate spread. Our finding implies that FTS-related changes in property price appreciation are largely due to the cash flow effects we document here and not to a change in the risk premium.
Identification Tests
Our analysis depends on the identification of FTS. A possible criticism is that our findings may simply be a by-product of a bear market in equities or a bond market rally. To address these concerns, we run a set of counter-factual tests. FTS requires two conditions to hold simultaneously, strongly negative equity returns and strongly positive bond returns. We now replicate our main analysis but replace the FTS indicator with counter-factual indicators that take the value of one if a quarter experienced a cluster of strongly negative equity returns alone or strongly positive bond returns alone. This analysis allows us to distinguish between the effects of FTS and those of an isolated bear market in stocks or a bond market rally. 
Conclusion
In this study, we explore the effects of FTS episodes in real estate markets. Our work is motivated by the observation that, in contrast to many other asset classes, there is little evidence on how real estate investments behave during FTS.
Empirically, we find that REITs provide at least a partial hedge against FTS in comparison to many other industry stock portfolios. They experience smaller declines in total returns and smaller effects on liquidity measures on FTS days. We also find evidence that clusters of FTS days signal an impending downturn in economic fundamentals with significant implications for REIT revenue growth up to four quarters forward. Lower revenues imply a decline in the productivity of the underlying real estate assets, which results in significant repricing, wiping out capital appreciation up to four quarters into the future, as per our estimates.
Counter-factual tests show that these long-term effects are indeed specific to FTS episodes, and not just a by-product of a bond market rally or a bear market in stocks.
The effect of FTS in real estate markets is of interest due to the economic significance of this asset class in the U.S.. Our findings suggest that real estate may be valuable to investors seeking to protect portfolio values from the adverse consequences of FTS. The results of our study may also guide investors and managers in acting on the information content of FTS clusters about future economic fundamentals and property values. , and for days t+2 through t+10 after an FTS event (middle right) and for the five days before an FTS event, t-1 to t-5 (bottom left). The equity returns are for the S&P500, the bond returns are for the 10-year US Treasury benchmark bond (the data series is from DataStream International, and the long-short portfolio is long in the government bond and short in the S&P500. All returns are daily.
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Year Baele, Bekaert, Inghelbrecht, and Wei (2015) . We define a quarter as having a cluster of FTS events if it has more than one FTS day during the quarter. Beta is the coefficient on the FTS indicator. Portfolio returns are value-weighted. Industry portfolios are constructed from CRSP data using only firms with share code 10 or 11, and firms are classified by the industry classification scheme of Fama and French. The REITs portfolio is constructed from firms in the FTSE NAREIT universe. Market is the universe of firms in the industry portfolios. Data cover the period 1993 to 2016. Beta is the industry-level sensitivity to FTS. The t-statistic refers to a test for the hypothesis that the estimated Beta is zero. p(χ 2 ) is the probability that a given industry's Beta is equal to the Beta in the REIT regression, where the system is estimated using SUR. FTS Days are defined following Baele, Bekaert, Inghelbrecht, and Wei (2015) . Table 3 : The Table reports daily industry-level returns, industry-level Amihud illiquidity measure, and industry-level inverse dollar volume on FTS and non-FTS days. Both the Amihud and inverse dollar volume are multiplied by 1,000,000. Industry portfolios are constructed from CRSP data using only firms with share code 10 or 11, and firms are classified by the industry classification scheme of Fama and French. The REITs portfolio is constructed from firms in the FTSE NAREIT universe. Market is the universe of firms in the industry portfolios. Data cover the period 1993 to 2016. FTS Days are defined following Baele, Bekaert, Inghelbrecht, and Wei (2015) . Table 4 : The underlying data is from the WRDS Intraday Indicators database, covering 1993 -2014 and each REIT in our sample. Details on calculation methods are provided there. For each market quality measure used, we compute mean and median from the cross-section defined by individual REITs on a given day relative to FTS events. We aggregate across FTS events in calendar time, distinguishing only events that are FTS singletons vs. an FTS cluster. We report means and medians for the day before, day of, and day after values of the indicated measures. Since the FTS cluster data includes days that are within the FTS cluster window but not FTS days per se, we also present the summary statistics for those specific FTS days within the longer FTS cluster window. We also provide summaries of these variables on event days -20 to -2 and 2 to 20. For the longer pre-and post-FTS periods, we report the average of the daily cross-sectional means, standard deviations and skewness across days 2 through 20 (and -2 through -20), but we report the median of medians for those same periods.
Industry-Level Total Return Response to FTS Days, 1993-2016
Industry-Level Liquidity Response to FTS Days, 1993-2016
REIT
REIT Industry Price Impact and Cost of Trades During FTS, 1993 -2014 For each market quality measure used, we compute mean and median from the cross-section defined by individual REITs on a given day relative to FTS events. We aggregate across FTS events in calendar time, distinguishing only events that are FTS singletons vs. an FTS cluster. We report means and medians for the day before, day of, and day after values of the indicated measures. Since the FTS cluster data includes days that are within the FTS cluster window but not FTS days per se, we also present the summary statistics for those specific FTS days within the longer FTS cluster window. We also provide summaries of these variables on event days -20 to -2 and 2 to 20. For the longer pre-and post-FTS periods, we report the average of the daily cross-sectional means, standard deviations and skewness across days 2 through 20 (and -2 through -20), but we report the median of medians for those same periods. We use the first data report on GDP in these regressions. The FTS data is of our own construction following methods described in the text. We report t-statistics in parentheses, and statistical significance is indicated as follows: *** p<0.01, ** p<0.05, and * p<0.1. We use the first data report on GDP in these regressions. The FTS data is of our own construction following methods described in the text. We report t-statistics in parentheses, and statistical significance is indicated as follows: *** p<0.01, ** p<0.05, and * p<0.1. Table A1 . P-values are calculated from firm-clustered standard errors. % Change Odds is the percentage change in the odds for the firm having lower revenue for a unit change (in the case of dummy variables) or one standard deviation change (for continuous variables) in the independent variable, respectively. SD of X reports the standard deviation of the continuous independent variable.
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